Older adults often experience decline in functional status during the transition from hospital to home. In order to determine the effectiveness of interventions to prevent functional decline, researchers must have instruments that are reliable and valid for use with older adults. The purpose of this integrative review is to: (1) summarize the research uses and methods of administering functional status instruments when investigating older adults transitioning from hospital to home, (2) examine the development and existing psychometric testing of the instruments, and (3) discuss gaps and implications for future research. The authors conducted an integrative review of forty research studies that assessed functional status in older adults transitioning from hospital to home. This review reveals important gaps in the functional status instruments' psychometric testing, including limited testing to support their validity and reliability when administered by self-report and limited evidence supporting their ability to detect change over time.
Introduction
Adults aged 65 and older are discharged from the hospital more often than any other age group, accounting for 40% of hospital discharges in the US in 2010 ('National Hospital Discharge Survey,' 2012). Hospitalizations are consequential for older adults, as about 50% will experience functional decline. [1] [2] [3] [4] For the purpose of this review, functional decline refers to a decline in activities of daily living (ADLs) or instrumental activities of daily living (IADLs). In addition, up to 50% of older adults do not recover their prehospitalization functional status during their first 30-90 days back home. 1, [3] [4] [5] Older adults experiencing functional decline after discharge to home are particularly vulnerable because they may have less physical support than those discharged to rehabilitation centers, assisted living, or long-term care. Additionally, transitional care models developed to support older adults transitioning from hospital to home have not included functional status as a primary study variable. [6] [7] [8] [9] Therefore, the transition between hospital and home is a critical interval during which older adults experience high rates of functional decline.
To determine the effectiveness of interventions to prevent functional decline, researchers must have instruments that are reliable and valid for use with older adults. 10 Reliability refers to repeatability or consistency of scores on an instrument. 11 Validity indicates that a tool is measuring what it is intended to measure. 11 Currently, there is considerable variability in how functional status is measured in older adults. 12 The instruments most commonly used to measure ADLs or IADLs were developed several decades ago to assess function by direct observation of patient performance in those undergoing rehabilitation for musculoskeletal conditions. [13] [14] [15] However, these instruments have subsequently been applied to many different groups of older adults (e.g., community-based, hospitalbased, and across many diagnoses). Additionally, functional status instruments are commonly administered by self-report, rather than by observation of performance. Therefore, it is important to understand whether instruments used to measure functional status have had sufficient psychometric testing to validate their utility as self-report measures in various groups of older adults.
Given the high rates of functional decline among older adults transitioning from hospital to home, it is important to have instruments that are reliable and valid for measurements taken at once older adults return home, i.e., a community-dwelling population. Additionally, older adults transitioning from hospital to home are unique in that many remain in a stage of acute illness and are in a transitional phase. Hence, instruments must be able to track changes in function throughout that transitional phase, and evaluators should be able to compare repeated measures over various time points for interventions targeting this transition from hospital to home. Therefore, an instrument's test-retest reliability, i.e., consistency from one time to another, and sensitivity to change over time must be established to study such a population. Without proper testing of the instrument's validity, reliability, and sensitively to change, i.e. psychometric testing, it is unclear whether the instruments are consistently detecting actual changes in function. 10 Thus, the purpose of this integrative review is to: (1) summarize the research uses and methods of administering functional status instruments, i.e., instruments measuring ADLs or IADLs, when investigating older adults transitioning from hospital to home, (2) examine the development and existing psychometric testing of the instruments, and (3) discuss gaps and implications for future research.
Methods

Search strategy
The authors conducted an integrative review from August 2016 through July 2017 in CINAHL, PUBMED, Cochrane Library, and Web of Science for peer-reviewed English original research studies that assessed functional status in older adults transitioning from hospital to home. The following search terms were used in combination to identify articles: (1) (4) older adults. Search terms used to narrow results included: NOT stroke, NOT fracture, and NOT dementia. Additional references were sought by reviewing bibliographies of selected articles. All publication years were included through July 2017 to obtain a comprehensive understanding of how instruments have been used to measure functional status, both recently and historically.
Inclusion criteria
Articles were included if: (1) functional status, i.e., an individual's participation in ADLs IADLs, was included as one of the primary study variables, (2) a standardized instrument was used to measure functional status, and (3) older adults' functional status was measured during the transition from hospital inpatient stay to home. To qualify as the transition from hospital inpatient stay to home, authors must have measured functional status at least one time during the first 90 days after hospital discharge.
Articles were excluded from the review if they assessed functional status only for patients with a specific condition or disease. Examples of such articles that were deemed as not being applicable to the general population include those focusing on patients suffering from stroke, Rheumatoid Arthritis, Parkinson's disease, or Dementia. In these cases, condition or disease-specific functional status instruments were unique and the results could not be applied to the larger population of older adults transitioning from hospital to home. Articles that did not focus on adults aged 65 and older were also excluded from this review.
Data extraction and synthesis
Data were extracted from the retrieved articles related to purpose of the research study, study design, sample, and instrument used to measure functional status. Each functional status instrument identified in this review was examined for evidence related to development and psychometric testing.
Risk of bias
The ROBIS tool was used to identify concerns in the review process and judge risk of bias in reviews. 16 Concerns related to the review process are categorized into: study eligibility criteria, identification and selection of studies, data collection and study appraisal, and synthesis and findings. 16 The objectives of the review and eligibility criteria were defined by authors prior to review. Therefore, concern regarding specification of study eligibility criteria is low. 16 All three authors (DL, LB, and BK) were involved in study identification and selection. Several databases, a variety of search terms, and additional methods (including bibliography review) were used to identify articles for potential inclusion. Therefore, concern regarding identification and selection of studies is low. 16 All study characteristics that were pre-determined to be relevant for the review were collected for use in this synthesis. Authors attempted to provide level of detail regarding study characteristics in the results for readers to be able to interpret the results on their own. Risk of bias was assessed formally. Therefore, concerns regarding data collection and study appraisal are low. 16 Last, the synthesis included all studies that were determined eligible by authors (DL, LB, and BK) using pre-determined criteria. The instruments used to measure functional status were also reviewed using pre-determined methods. The pre-determined plan for synthesis of results was able to adequately achieve the aims of this review. Therefore, the concerns regarding synthesis and findings are low. 16 Given that concerns in conducting a review, outlined above, were addressed and selected publications were relevant to the authors' research questions, the risk of bias in this review is considered low.
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Results
Search results
Five hundred seventeen publications were identified by title through the database searches. Twenty-five additional publications were identified through bibliography review. Two hundred eight publications remained after duplicate records were removed. Each of the 208 publications was screened by abstract (by DL, LB, and BK) resulting in exclusion of 129 records not meeting inclusion criteria. The remaining 79 publications were reviewed in full for eligibility. Forty publications were determined to be eligible and included in this review. See Fig. 1 for more specific information related to reasons for exclusion from this review. 17 
Instruments used to measure functional status
From this review, the instruments used to measure functional status in older adults transitioning from hospital to home include: the Katz ADL, the Barthel Index, the Lawton and Brody Instrumental Activities of Daily Living (IADL), and the ADL Summary Scale.
Katz ADL
The Katz ADL was the most common instrument used to measure functional status in older adults transitioning from hospital to home (see Table 1 ). This instrument tracks progressive loss of abilities seen in hospitalized patients, 18 and was developed based on observations of hospitalized patients with hip fracture. It was found useful for deciding treatment and progress of ill individuals and has been used to assess other chronically ill populations age 40 and older. 14 The instrument includes six items: bathing, dressing, going to toilet, transferring, continence, and feeding. Scoring of items is binary with 1 point given for independence and none given if the individual is dependent on supervision or assistance.
In publications focused on older adults transitioning from hospital to home, modified versions of Katz ADL were used more than the original version. The modified versions of the Katz ADL include various items from the original instrument, as well as additional items such as ambulation or walking. For instance, the modified Katz-1 includes five items from the original Katz ADL: dressing, bathing, transferring, eating, and toileting and the modified Katz-2 includes the original six items from the Katz ADL and an additional item related to walking. The Katz ADL and modified versions have been largely administered by self-report and telephone-report to older adults transitioning from hospital to home after discharge (see Table 2 ).
Despite being most commonly administered by self-report, the only validity testing found for the original Katz ADL was for ratings done by nurse observation (see Table 3 ). 57 On the other hand, the modified Katz-1 has had testing supporting its validity, including convergent validity with the FIM (r = 0.78) by self-report in hospitalized older adults, 32 predictive validity of retrospective selfreport by hospitalized older adults, 59 and construct validity, i.e., that the instrument contains the dimensions necessary to describe the concept, of telephone-report by community-dwelling adults (coefficient of reproducibility = .92; coefficient of scalability = .68). 58 However, there is evidence of poor agreement between selfreport and observation-based assessments for the Katz ADL. For the Katz ADL, patients report significantly higher scores than did their nurses. 56 The modified Katz-1 has a low observed rate of agreement between patient-report and occupational therapist assessment. For example, activities such as bathing and dressing only have a 0.63 and 0.64 rate of agreement, respectively (slightly greater than the hypothetical probability of chance agreement at 0.50). 60 No evidence was found related to the validity of the remaining seven modified versions of the Katz ADL. Despite evidence of validity testing for the Katz ADL and modified Katz-1, no evidence was found concerning the test-retest reliability or ability to detect change over time for the Katz ADL or any of the modified versions of the Katz ADL used in studies on older adults transitioning from hospital to home.
Barthel index
The Barthel Index was the second most common instrument used to measure functional status in older adults transitioning from hospital to home (see Table 1 ). The Barthel Index was developed as a simple index of independence to score the self-care ability of a patient. 15 The instrument was designed for rehabilitation staff to rate their observations of the patient's ability and progress over time. 15 The target population for the instrument was rehabilitation patients in chronic disease hospitals suffering from a neuromuscular or musculoskeletal disorder. 15 The Barthel Index includes 10 items: feeding, moving between wheelchair and bed, personal toilet, getting on and off toilet, bathing self, walking on level surface, ascending and descending stairs, dressing, controlling bowels, and controlling bladder. 15 Scoring ranges from 0 (dependent) or 1 (independent) on basic care items such as bathing and grooming to 0 (dependent), 1 (major help), 2 (minor help), or 3 (independent) on more complex items such as walking and transferring. 15 In publications focusing on older adults transitioning from hospital to home, modified versions of the Barthel Index were used approximately as often as the original version. The Barthel Index has been primarily administered by self-report and telephonereport after discharge in older adults transitioning from hospital to home (see Table 2 ). The modified versions of the Barthel Index, the modified Barthel-Shah and modified Barthel-Granger, were exclusively administered by self-report and telephone-report after discharge. The modified Barthel-Shah includes more scoring categories per item (five categories: unable to perform, attempts task but unsafe, moderate help required, minimal help required, fully independent) to increase sensitivity of the instrument for stroke patients in inpatient rehabilitation. 71 The modified Barthel-Granger has revised scores per item category (from 0, 1, 2, or 3 points to 5, 10, or 15 points) and revised scoring criteria, i.e., more specific descriptions of what would qualify as independent versus needing help or being dependent, to track progress of patients in a rehabilitation hospital. 73 There is little evidence supporting the validity of the Barthel Index and the two modified versions (see Table 3 ). For instance, only two studies provide evidence of convergent validity, i.e., demonstrate that the instrument yields similar results to another measure of the same concept, of the Barthel Index, and these studies were conducted with populations vastly different than older adults transitioning from hospital to home, e.g., stroke patients, 65 and with observation-based assessment. 66 The only validity testing for the modified versions was predictive validity for observations of rehabilitation patients. 73 Despite testing of the inter-rater reliability of the Barthel Index and modified Barthel-Shah, results were mixed and the reliability between self-report and observation methods was low (κ = 0.10 -0.39). 72 Additionally, no evidence was found related to the ability to detect change over time or test-retest reliability for the Barthel Index or the two modified versions.
Lawton and brody IADL
The Lawton and Brody IADL has also been used to measure functional status in older adults transitioning from hospital to home (see Table 1 ). The Lawton and Brody IADL was developed as an objective measure of more complex functioning than other ADL instruments for older adults. 74 Despite an attempt to include a variety of older adults in the developmental study, the sample primarily included community-based or community-destined older adults. The original Lawton and Brody IADL includes an eight-point scale for women: ability to use telephone, shopping, food preparation, housekeeping, laundry, mode of transportation, responsibility for medications, ability to handle finances. 74 A five-point scale was originally developed for men: ability to use telephone, shopping, mode of transportation, responsibility for medications, ability to handle finances. 74 Each item is scored as 1 point (independent) or 0 points (dependent). 74 Originally, it was thought that as men participate less in activities pertaining to food preparation, housekeeping, and laundry, these activities should not be included in an instrument administered to men. 74 However, the same instrument has since been administered to men and women, and a seven-point modified version (omitting laundry) is administered most frequently. Both the original Lawton and Brody IADL and the modified version have been administered to older adults exclusively by self-report and the majority by telephone-report during the transition from hospital to home after discharge (see Table 2 ).
The development study for the Lawton and Brody IADL documents acceptable convergent validity (r = 0.36 -0.77), good construct validity (coefficient of reproducibility = 0.93 -0.96), and good interrater reliability (r = 0.85) in community-dwelling and communitydestined older adults (see Table 3 ). 74 However, the scale was developed for observation-based assessments and each of the publications in this review administered it by self-report. Additionally, Note: κ = Kappa statistic, r = correlation, ICC = Intra-class correlation, α = Cronbach's alpha, CR = coefficient of reproducibility, CS = coefficient of scalability. the instrument has not been administered as designed -with unique scales for men versus women. 74 There is evidence to support the test-retest reliability (r = 0.93) and inter-rater reliability (r = 0.99) of the self-report Lawton and Brody IADL in hospitalized older adults. 76 However, the only test of validity found since its development was for predictive validity across various scoring methods. 75 Additionally, patient self-report scores on the Lawton and Brody IADL have been found to indicate significantly better functional status than nurse-derived or significant-other reported scores. 56 No evidence could be found to support the ability of the Lawton and Brody IADL to detect change over time. No evidence could be found related to the validity, test-retest reliability, or ability to detect change over time of the modified version of the Lawton and Brody IADL.
ADL summary scale
The ADL Summary Scale was used to measure functional status in a single study with older adults transitioning from hospital to home (see Table 1 ). The ADL summary scale was developed from five Katz ADLs (bathing, using the toilet, transferring from bed to chair, dressing, and eating) to assess a gradient of difficulty in ADLs. 77 The ADL Summary Scale was developed as a self-report measure, and the authors developed a scoring system for the instrument in a population of older disabled women living in the community. 77 The score per item ranges from 0 (able to do without difficulty), 1 (little difficulty), 2 (some difficulty), 3 (a lot of difficulty), to 4 (unable to do). 77 The ADL Summary Scale was administered by self-report in the study focusing on older adults transitioning from hospital to home (see Table 2 ).
The development study for the ADL Summary Scale provides evidence of predictive validity, internal consistency (α = 0.72) testretest reliability (ICC = 0.82 -0.93), and ability to detect changes over time (see Table 3 ). 77 However, the sample for the development study was older disabled women living in the community. There is insufficient evidence to support the instrument's validity and reliability in men or older adults who are not disabled. When administered to a more general group of older adults, only evidence of internal consistency was found for the ADL Summary Scale (α = 0.95) 39 -not validity, test-retest reliability, nor ability to detect changes over time.
Discussion
This integrative review reveals that the instruments most commonly used to measure functional status, i.e., ADLs and IADLs, in older adults transitioning from hospital to home are not administered as originally designed. Each of the instruments, with the exception of the ADL Summary Scale, was developed for observation (of performance)-based assessments. However, the large majority of the studies measuring functional status as an outcome in older adults transitioning from hospital to home rely on selfreport. Further, many of the studies relied on self-report by telephone to follow patients after hospital discharge. However, there is limited evidence regarding the validity of these instruments when administered by self-report. Only one study demonstrated the convergent validity of the self-report Barthel Index with patients recovering from a stroke. 65 Similarly, no validity testing was found for the Lawton and Brody IADL and Katz ADL by self-report. Rubenstein et al. (1984) 56 provided evidence that patients report better functional status than nurse observed scores or proxy report scores on the Katz ADL and Lawton and Brody IADL. Given the discrepancies between observation and self-report of functional status, it is crucial that functional status instruments have evidence supporting their validity when administered by self-report. Currently, the majority of the evidence supporting the validity of the instruments is only for observation-based assessments. If there is no evidence of validity for the instruments being used, then it is unclear whether these instruments are measuring the concepts they are intended to. 10 Testing of reliability of instruments used to measure functional status is also important, specifically test-retest reliability. 10 There have been more tests of reliability than validity in the instruments used to measure functional status. However, few studies have been conducted on test-retest reliability of functional status instruments used in this group. Test-retest reliability assumes there is no substantial change in the construct being measured between two time points and speaks to the stability of the instrument. 11, 78 If the instrument is stable, then changes measured with the instrument should reflect actual alterations in older adults' functional status. No psychometric testing of test-retest reliability was found for the two most commonly used instruments in this group, the Katz ADL and Barthel Index. The ADL Summary Scale and Lawton and Brody IADL have some evidence of test-retest reliability; therefore, documenting validity of the instruments by self-report among older adults transitioning from hospital to home is needed.
In addition to validity and reliability, instruments used to measure functional status in older adults transitioning from hospital to home should be sensitive to actual changes in function over time. Otherwise, results related to interventions aimed at improving function or results tracking change in functional status may not be detecting actual changes. For instance, only two of the seven intervention studies included in this review detected significant differences in functional status during follow-up after discharge. Based on this review of the instruments, it is unclear whether any results were due to the intervention or study methodological differences. The ADL Summary Scale is the only instrument used in this review for which evidence was found supporting its sensitivity to change. However, the supporting evidence is only in older disabled women, not men or non-disabled groups. 77 Given the lack of testing related to sensitivity to change over time, it is unclear whether the studies are detecting actual changes in function that are occurring during the transition from hospital to home. 10 Therefore, the results of these studies should be interpreted carefully and interventions developed by using these instruments may not yield practical benefits when implemented. 79, 80 This review revealed the use of several modified versions of functional status instruments used in older adults transitioning from hospital to home. When an instrument is modified from the original instrument, additional psychometric testing of the modified instrument is essential to ensure its validity and reliability. However, for most of the modified versions, little or no psychometric testing could be found. The absence of psychometric testing for these modified versions indicates that there is no evidence that these instruments are measuring as intended or that there will be any consistency in the derived scores. 78 Only the modified Katz-1 (five items: dressing, bathing, transferring, eating, and toileting) has had significant psychometric testing among the modified instruments. 32, [58] [59] [60] Despite encouraging validity and reliability testing for this modified version of the Katz ADL, it still lacks evidence related to test-retest reliability and ability to detect change over time. Additionally, the use of various instruments and several modified versions of those instruments limits our ability to synthesize results and derive implications for translating the research being reviewed into practice.
The review needs to be considered in light of a few limitations. As researchers use many different terms to refer to functional status, we found it necessary to use a large variety of search terms to seek out publications addressing functional status in older adults transitioning from hospital to home. Despite our inclusion of a large variety of search terms, some publications may not have been identified. We addressed this concern with our directed screening of the bibliographies from several recent high-profile publications in this field. Additionally, this review focused on research with older adults transitioning from hospital to home. A review of the literature on transitioning care of older adults from hospital to subacute or longterm care settings may produce different results. Further, this review focused on the use of functional status instruments in research on transitioning care and did not address clinical implications of the instruments. Implications for clinical practice should be pursued in future reviews. Finally, the ROBIS tool was used to determine risk of bias in the review. Our results determined the overall risk of bias as low. 16 This integrative review has several implications for future research conducted with this high-risk population. The instruments used to measure functional status in older adults transitioning from hospital to home were developed in the 1960s [13] [14] [15] 74 and have been applied to a variety of populations of older adults without sufficient psychometric testing to support their utility in various groups. Further, the instruments most commonly used to measure functional status were originally designed to assess function by observation and primarily in rehabilitation patients. This review also reveals that the majority of research on older adults transitioning from hospital to home use self-report rather than observation. Review of psychometric testing yielded limited evidence supporting the functional status instruments' reliability and validity by selfreport. It may be important to conduct additional psychometric testing of self-report versions of the instruments to determine the trustworthiness of results and future utility of the instruments. There was also little evidence supporting the ability of these functional status instruments to detect actual changes in function over time, which is important during transitional periods when function may continue to decline. 10 Given the limitations of the instruments used to measure functional status in older adults transitioning from hospital to home, it is unclear whether results represent actual changes in functional status occurring during the transition. 10, 79, 80 The use of many different instruments and modified versions also limits our ability to synthesize results and make implications for practice. The use of a framework to unify future research in this area or development of an instrument specifically designed for older adults transitioning from hospital to home would be important steps to advance research and improve outcomes for this group.
